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DETAILED ACTION 

Response to Arguments 

1 . Applicant's arguments filed December 09, 2009 have been fully considered but 
they are not persuasive. 

2. Claims 26-29 have been amended. 

3. Regarding the U.S.C. 103(a) rejection of claims 1, 16 over Perahia et al (US 
7,352,688 B1 ) in view of Li et al (US 2004/0258025 A1 ) and further view of Li #2 et al 
(US 2003/0016621 A1), the applicant alleged that the combination fails to teach or 
suggest "wherein the long training symbols area time orthogonal by introducing a 
phase shift between at least two of said training symbols transmitted on one of 
said N transmit antennas". 

In response, the Examiner respectfully disagrees with the Applicants' assertion 
because the combination does in fact teach the Applicant claimed invention as whole. 

Li '621 in particular teaches introducing phase shift between the training symbols 
(see, claims 5-7) which is the functional equivalent of the Applicants' claimed invention 
as broadly interpreted. 

Additionally, introducing of a phase shift between training symbols where the 
training symbols are transmitted using distinct set of antennas is well-known in the art 
as evidenced by Kuchi et al (US 7,065,156 B1). Kuchi '156 discloses transmitting of 
symbol stream using first set of antenna (fig. 1b, 1c and fig. 3b-antenna phase 114a) 
and phase version of symbol stream is transmitted on a second set of antenna (fig. 1b, 
1c and fig. 3b-antenna phase 114b), col. 2, lines 10-32, col. 5, lines 38-60. 
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The Applicant further alleged that "claims 5-7 require wherein at least one set of 
the one or more sets of second training symbols is substantially identical to the set of 
first training symbols with a phase shift". 

In response to the Applicant's arguments above, the Examiner respectfully 
disagrees because there are no corresponding claims 5-6 (i.e. have been cancelled 
previously). Thus, the Applicant's arguments are moot. 

In view of the above reasons the rejections are maintained as follows. 



Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed 
or described as set forth in section 102 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was 
made. 

5. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 
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6. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 1 03(a). 

7. Claims 1-4, 7-11, 13-15, 16-25, are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Perahia et al (US 7,352,688 B1) in view of Li et al (US 2004/0258025 
A1 ) and further view of Li #2 et al (US 2003/0016621 A1 ). 

Regarding claims 1,16, Perahia '688 discloses a method for transmitting data 
("method for transmitting OFDM signal", col. 2, lines 15-25, lines 41-50) in a multiple 
antenna communication system (fig. 1, Wireless Communication System comprising of 
antenna elements, col. 4, lines 1-21, fig. 3, MIMO transmitter system 300, col. 5, lines 6- 
9) and a transmitter circuit (fig. 3, see IFFT block 308/processor, col. 5, lines 24-27), 
having N transmit antennas (noted: transmitting a signal via a first OFDM antenna 
element, and via a second antenna element, col. 2, lines 41-50, see fig. 3, OFDM 
antenna elements 106H and 106V, col. 4, lines 11-21), said method comprising the step 
of: transmitting a legacy preamble (noted: transmitting of preamble containing long 
training symbols according to IEEE 802.1 1 , col. 5, lines 28-36) and at least one 
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additional long training symbol (fig. 5 to fig. 6, 2 nd Long Training Symbol 506, col. 6, 
lines 29-45) on each of said N transmit antennas (noted: transmitting a signal via a first 
OFDM antenna element, and via a second antenna element, col. 2, lines 41-50, see fig. 
3, OFDM antenna elements 1 06H and 1 06V, col. 4, lines 1 1 -21 ), wherein a sequence of 
each of said long training symbols (fig. 5 to fig. 6, 1 st and 2 nd Long Training Symbols 
506, col. 6, lines 29-45, fig. 6, see Odd and Even Long Training Symbols 604, 606) on 
each of said N transmit antennas are orthogonal (noted: transmission of the long 
training symbols by two transmitting antenna elements using non-overlapping subsets 
of subcarriers, col. 8, lines 48-60). 

Regarding claims 2, 17, Perahia '688 discloses the method, wherein said 
legacy preamble further comprises at least one short training symbol (fig. 1 to fig. 2, see 
Short Training Symbols 502 of the preamble, col. 6, lines 33-37). 

Regarding claims 3,18, Perahia '688 discloses the method, wherein said legacy 
preamble further comprises at least one SIGNAL field (noted: fig. 5 to fig. 6, SGNAL 
field 512 that designate modulation type, col. 6, lines 53-57). 

Regarding claims 4, 19, Perahia '688 discloses the method, wherein said 
legacy preamble is an 802.1 1a/g preamble (noted: IEEE 802.1 1a standard or use of 
preamble, col. 5, lines 28-36, col. 6, lines 48-53). 

Regarding claims 8, 23, Perahia '688 discloses the method ("method for 
transmitting OFDM signal", col. 2, lines 15-25, lines 41-50), wherein N is two ( and 
wherein said transmitting step further comprises the step of transmitting a legacy 
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preamble having at least one long training symbol and one additional long training 
symbol (fig. 5 to fig. 6, see 1 st and 2 nd Long Training Symbols 506) on each of said two 
transmit antennas (fig. 5, Antenna Element 1 and Antenna Element 2, col. 6, lines 29- 
32) wherein one of said transmit antennas transmits one (noted: transmitting of first 
OFDM training signal/symbol on first antenna, col. 2, lines 41-50) of said long training 
symbols (fig. 5 to fig. 6, see 1 st and 2 nd Long Training Symbols 506) with a reversed 
polarity (noted: generation of antenna polarizations, fig. 3, col. 5, lines 6-15). 

Regarding claims 9, 24, Perahia '688 discloses the method, whereby a lower 
order receiver (fig. 4, Receiver, processing the received long training symbol, col. 9, 
lines 54-67) can interpret said transmitted data (fig. 4, Receiver, processing the 
received long training symbol, col. 9, lines 54-67, col. 5, lines 45 to col. 6, lines 21). 

Regarding claims 10, 25 Perahia '688 discloses the method, further comprising 
the step of transmitting a field (fig. 5 to fig. 6, see, Element 1 , 2 identifying the distinct 
antennas 1,2) indicating said number N of transmit antennas (Noted: transmitted long 
training symbols by antenna elements 1, 2, col. 6, lines 29-32, col. 8, lines 48-60). 

Regarding claim 11, Perahia '688 discloses the method, further comprising the 
step of transmitting a field identifying an employed coding scheme (noted: the signal 
filed 512 indicating the modulation type , col. 6, lines 53-57, QAM modulation, col. 5, 
lines 16-27). 
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Regarding claim 13, Perahia '688 discloses the method, further comprising the 
step of transmitting a field identifying a long training symbol format (fig. 6, see Odd and 
Even transmitted Long Training Symbol 604, 606, col. 8, lines 48-60). 

Regarding claim 14, Perahia '688 discloses the method, wherein said legacy 
preamble has a shorter guard interval (fig. 5 to fig. 6, see Guard Interval 508, col. 6, 
lines 38-54). 

Regarding claim 15, Perahia '688 discloses the method, wherein said legacy 
preamble (Noted: preamble with long training symbols, col. 5, lines 28-36) has a long 
training field containing only one long training symbol (fig. 5 to fig. 6, see long training 
symbol field 506, 604, 606). 

Perahia '688 discloses all the claimed limitations as set forth above with the 
exception of being silent with respect to claimed features: Regarding claim 1, 16, 
wherein the legacy preamble comprises at least one long training symbol. 

However, Li '025 from the same field of endeavor discloses the above claimed 
features: 

Regarding claims 1,16, wherein the legacy preamble comprises at least one 
long training symbol (fig. 6, see 802.1 1 compatible preamble with long training symbol 
block 1, long training symbol block 2 along with signals field and the OFMD data field, 
paragraphs 0025-0027). 

In view of the above, it would have been obvious to one of ordinary skill in the art 
at the time the invention was made to modify the teaching features of Perahia '688 by 
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using the teaching features of Li '025 in order to provide enhancement of data rate of 
wireless LAN in a MIMO system as suggested in paragraph 01 1 for motivation. 

The combination of Perahia '688 in view of Li '025 discloses all the claimed 
limitations with the exception of claimed features: 

Regarding claim 1,16, wherein each of the long training symbols are time 
orthogonal by introducing a phase shift between at least two of said training symbols 
transmitted on one of the N transmit antennas. 

Regarding claims 7, wherein said phase shift is introduced to each of said long 
training symbols using a complex rotation. 

Regarding claim 22, the transmitter, wherein each of said time orthogonal long 
training symbols are stored in memory and the phase shift is introduced when the long 
training symbols are transmitted. 

However, Li #2 '621 from the same field of endeavor discloses the above claimed 
features: 

Regarding claim 1,16, wherein each of the long training symbols are time 
orthogonal by introducing a phase shift between at least two of said training symbols 
(see, phase shift of the first and second training symbols, claims 5-7) transmitted on 
one of the N transmit antennas (fig. 1 , OFDM transmit antennas 1 30-1 , 1 30-2 to 1 30-N, 
paragraph 0021, 0023). 

Regarding claim 7, wherein said phase shift is introduced to each of said long 
training symbols (see, phase shift of the first and second training symbols, claims 5-7) 
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using a complex rotation (see, phase shift of the first and second training symbols, 
claims 5-7-A phase shift encompasses a complex rotation). 

Regarding claim 22, the transmitter, wherein each of said time orthogonal long 
training symbols are stored in memory (fig. 5, see memory 520 for storing set of training 
symbols, paragraph 0048, lines 1-7) and the phase shift is introduced when the long 
training symbols are transmitted (see, phase shift of the first and second training 
symbols, claims 5-7). 

In view of the above, having the combined teaching features of Perahia '688 in 
view of Li '025, and the telecommunication system for transmitting training symbols 
using phase rotation between the training sequences of Hook '506, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to modify 
the combined teaching features of Perahia '688 in view of Li '025 by using the phase 
rotation technique between training symbols as taught by Hook '506 in order to provide 
recovery of the transmitted training symbols at the receiver as suggested in col. 3, lines 
23-38. 

8. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Perahia 
et al (US 7,352,688 B1 ) in view Li et al (US 2004/0258025 A1 ), Li #2 et al (US 
2003/0016621 A1) as applied to claim 1 and further view of Gardner et al (US 
2005/0233709 A1). 
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Regarding claim 12, Perahia '688 , Li '025 and Li #2 '621 disclose all the 
claimed limitation with the exception of being silent with respect to claimed features: the 
method, further comprising the step of transmitting a field identifying channel bonding 
options 

However, Gardner 709 from the same field of endeavor discloses the above 
claimed features: the method (noted: method for providing coexistence between the 
extended devices and the legacy IEEE 802.11a and IEEE 802.1 1g, paragraph 0062), 
further comprising the step of transmitting a field identifying channel bonding options 
(noted: transmission of signal using combination of extensions, paragraphs 0026-0034, 
0048-0049). 

In view of the above, having the method for transmitting signal/training preamble 
of Perahia '688, the MIMO communication system of Li '025, the teaching features of LI 
'621 and the teaching features of Gardner 709, it would have been obvious to one or 
ordinary skill in the art at the time the invention was made to modify the features of 
Perahia '688 with Li '025, Li #2 '621 by using features as taught by Gardner 709 in 
order to provide compatibility using legacy devices as suggested in paragraphs 0009- 
0010 for motivation. 

9. Claims 26-29 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Perahia et al (US 7,352,688 B1) in view of Gardner et al (US 2005/0233709 A1) and 
further view of Li et al (US 2004/0258025 A1 ), Kuchi et al (US 7,065,1 56 B1 ). 
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Regarding claims 26, 29, Perahia '688 discloses a method for receiving data 
on at least one receive antenna (Noted: "method for receiving a signal via a first 
antenna element", col. 2, lines 59-63, fig. 4, see, Receiver in Operation, col. 5, lines 45 
to col. 6, lines 21 col. 9, lines 54-67) transmitted by a transmitter having N transmit 
antennas (noted: transmitting a signal via a first OFDM antenna element, and via a 
second antenna element, col. 2, lines 41-50, see fig. 3, OFDM antenna elements 106H 
and 106V, col. 4, lines 11-21) in a multiple antenna communication system (fig. 1, 
Wireless Communication System comprising of two antenna elements, col. 4, lines 1- 
21 , fig. 3, MIMO transmitter system 300, col. 5, lines 6-9), said method (Noted: "method 
for receiving a signal via a first antenna element", col. 2, lines 59-63, fig. 4, see, 
Receiver in operation, col. 5, lines 45 to col. 6, lines 21, col. 9, lines 54-67) comprising 
the steps of: receiver circuit (fig. 4, see receiver processor)/ receiving a legacy 
preamble having at least one long training symbol (noted: the receiver, receiving a first 
long training symbol, col. 6, lines 7-21), and at least one additional long training symbol 
on each of said N transmit antennas (noted: transmitting a signal via a first OFDM 
antenna element, and via a second antenna element, col. 2, lines 41-50, see fig. 3, 
OFDM antenna elements 106H and 106V, col. 4, lines 11-21), wherein a sequence of 
each of said long training symbols (fig. 5 to fig. 6, see 1 st and 2 nd Long Training Symbols 
506) on each of said N transmit antennas (noted: transmitting a signal via a first OFDM 
antenna element, and via a second antenna element, col. 2, lines 41-50, see fig. 3, 
OFDM antenna elements 106H and 106V, col. 4, lines 11-21) are orthogonal (noted: 
transmission of the long training symbols by two transmitting antenna elements using 
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non-overlapping subsets of subcarriers, col. 8, lines 48-60, receiving the OFDM signal 
using non-overlapping first and second set of subcarriers, col. 2, lines 51-63). 

Regarding claim 27, Perahia '688 discloses the method (Noted: "method for 
receiving a signal via a first antenna element", col. 2, lines 59-63, fig. 4, see, Receiver 
in Operation, col. 5, lines 45 to col. 6, lines 21 col. 9, lines 54-67), wherein said method 
is performed by a SISO receiver (fig. 4, SISO receiver, col. 9, lines 54-67). 

Perahia '688 discloses all then claimed limitation with the exception of being 
silent with respect to claimed features: 

Regarding claims 26, 29, and an indication of a duration of a transmission of 
said data; said legacy preamble transmitted such that said indication of a duration js 
capable of being interpreted by a lower order receiver; and deferring for said indicated 
duration. 

Regarding claim 28, wherein said indication is transmitted in a SIGNAL field 
that complies with the 802.1 1 a/g standards. 

However, Gardner '709 from the same field of endeavor discloses the above 
claimed features: 

Regarding claims 26, 29, and an indication of a duration of a transmission of 
said data (noted: legacy receiver defers of incoming packet signals for a time", 
paragraph 0025, "the Signal filed provides the receiver with information about the length 
of the packet and how long to defer", paragraph 0055, 0059); said legacy preamble 
transmitted such that said indication of a duration is capable of being interpreted by a 
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lower order receiver (fig. 3, Receiving Antenna, paragraph 0022, noted: receiver 
detecting the received long training symbols, paragraph 0034, "the Signal filed provides 
the receiver with information about the length of the packet and how long to defer", 
paragraph 0055, fig. 1, fig. 4, and fig. 8); and deferring for said indicated duration 
(noted: "legacy receiver defers processing of incoming packet signals for a time", 
paragraph 0025). 

Regarding claim 28, wherein said indication is transmitted in a SIGNAL field 
(Noted: signal field with a four microseconds duration, paragraph 0005, "the Signal filed 
provides the receiver with information about the length of the packet and how long to 
defer", paragraph 0055) that complies with the 802.1 1 a/g standards (noted: legacy 
wireless device that is compatible with IEEE 802.11a and 802.1 1g, paragraphs 0027- 
0028). 

In view of the above, having the method for transmitting signal/training preamble 
of Perahia '688, and the teaching features of Gardner '709, it would have been obvious 
to one or ordinary skill in the art at the time the invention was made to modify the 
features of Perahia '688 by using features as taught by Gardner '709 in order to provide 
compatibility using legacy devices as suggested in paragraphs 0009-0010 for 
motivation. 

The combination of Perahia '688 and Gardner '709 discloses all the claimed as 
set forth in the above rejection with the exception of being silent with respect to claimed 
features: Regarding claims 26, 29, wherein the legacy preamble comprises at least 
one long training symbol. 
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Regarding claims 26, 29, wherein the legacy preamble comprises at least one 
long training symbol (fig. 6, see 802.11 compatible preamble with long training symbol 
block 1, long training symbol block 2 along with signals field and the OFMD data field, 
paragraphs 0025-0027). 

In view of the above, it would have been obvious to one of ordinary skill in the art 
at the time the invention was made to modify the teaching features of Perahia '688 with 
Gardner '709 by using the teaching features of Li '025 in order to provide enhancement 
of data rate of wireless LAN in a MIMO system as suggested in paragraph 01 1 for 
motivation. 

The combination of Perahia '688, Gardner '709 and Li '025 discloses all the 
claimed limitations as set forth in the above rejection with the exception of claimed 
features: 

Regarding claims 26, 29, wherein each of said long training symbols are time 
orthogonal due to a phase shift that was introduces between at least two of said training 
symbols on one of the N transmit antennas. 

However, Kuchi '156 from the same field of endeavor discloses the above 
claimed features: 

Regarding claims 26, 29, wherein each of said long training symbols are time 
orthogonal due to a phase shift that was introduces between at least two of said training 
symbols on one of the N transmit antennas (see, symbol stream using first set of 
antenna (fig. 1b, 1c and fig. 3b-antenna phase 114a) and phase version of symbol 
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stream is transmitted on a second set of antenna (fig. 1b, 1c and fig. 3b-antenna phase 
1 14b), col. 2, lines 10-32, col. 5, lines 38-60). 

In view of the above, having the combined teaching features of Perahia '688, 
Gardner 709 and Li '025, the delay diversity of multiple antenna transmission of Kuchi 
'156, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the combined teaching features of Perahia '688, Gardner 
709 and Li '025 by using the phase shift technique for the transmission of symbol 
stream using a first and second set of antennas of Kuchi '156 in order to provide 
transmission diversity. 

Conclusion 

1 0. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Li et al (US 2004/ 0022174 A1 ). 

1 1 . Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See M PEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
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extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to CANDAL ELPENORD whose telephone number is (571) 
270-3123. The examiner can normally be reached on Monday through Friday 8:00AM 
to 5:00PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kwang Bin Yao can be reached on (571) 272-3182. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Candal Elpenord/ 
Examiner, Art Unit 2473 
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